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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
testing toxic substances, through the utilizing of the 
chemotaxis or the random movements of cells, which is 
capable of accurately and easily detecting the movements of 
the cells based on their own forces through the use of a small 
amount of a cell sample, in detecting the toxicity of the 
substances is detected. 

SOLUTION: In the toxicity testing method, in a cell 
chemotaxis-detecting device, two wells A and B, capable of 
housing a liquid sample in a stationary state, communicate 
with each other via a channel having resistance to the 
movements of cells, and each well is provided with a tube for 
injecting/drawing the sample out by suction; a cell suspension 
solution and a specimen containing a liquid or a cell 
suspension solution, previously treated with a specimen, is 
inserted in one well A of the cell chemotaxis-detecting device; 
a sample containing a cell chemotaxis factor or no sample is 
inserted in the other well B; and then the presence or the 
absence of the movement of the cells in the direction of the 
well B or of their random movements is detected. 
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PROTLEM TO BE SOLVED: To provide a method for testing toxic substances, tlirou^ the utilizing 
of the chemotaxis or the remdom movements of cells, which is capable of accurately and easily 
detecting the movements of the cells based on their own forces through the use of a small amoimt 
of a cell sample, in detecting the toxicity of the substances is detected. 

SOLUTION: In the toxicHy testing method, in a cell chemotaxis-detecting device, two weRs A and B. 
capable of housing a liquid sample in a stationary state, communicate with each other via a channel 
fiaving resistance to the movements of celts, and each well is provided with a tube for 
Injecting/drawing the sample put t}y suction; a cell suspension solution and a specimen containing a 
Dqtdd or a ceil suspension sotufion. preirfou^ treated with a specimen, is inserted in one weO A of 
the cell chemotaxis-detecting device; a sample containing a cell chemotaxis factm^ or no sample Is 
inserted in the other well B; and then the presence or the absence of the movement of the cells in 
the direction of the weN B or of th^r random movements is detected. 
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tt, •5x;u2Bciftitiiti*.^3B<9±«aai3Bi<?)ajia-?fi';Tirmi-?«';, o jla^ 
z A<i>n s A<i> ±mtP z A b »^ z B <t> ±nki!P s B h ji*} s, < m^t ii-z I) 1 . ii^m±» 

tSfi*.r)SI*l3:. ^Wtt. ■^tPJSffl^', g3A<!>±lSa33Ai)J;';±C*IJ:?. 

$^tp I T^a^vfit z fltsc* 3 «i; ?)fi§tiagir I . ■^«4)«;t5-?v s 3 At au TfflBSSJs 
JS^ci^tt^s^^jst-^xyuEAcaAri. ^Bsa. iis-£<*<9*ti-«s*V)fii*(9& 
»tc<feM. aai[5;«»z^8P*'jr4i. §3Anj£&fOx;u2AWc«(*EUTii3. s 
laiozA'ijfifftftsmsuTJSiiitJ^^pi lotts, ep-^. S3Ao±jaai3Afc»fB 
/iit?iD:s*:?Tir. Sc. }iiCi))fifttqR3ific>;c.fc<;. t3ArtJEi6ft?x;i/2A 40 

WCfiXfetTUfefflfiSt. '5X^2AP]©»»<?)iff«R:iIt4;)3C>;y-??=I. %3lt3)fi 
Itt. t3AJ§l6ft7XyU2A<?)^SC*-^?iiai-??=. a^tt. ^^S03^©1731E1 

oa-oiT^itei^iittmi^. «aif. •?xyi/2B-v<?)*<beH^s*»)fi<?))iAt, 
I . 

[ 0 0 3 5 ] 
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C 0 0 3 6 3 

@7«. ^-^i/U^stJftt jtAr 2 ^W©^ 8 A. 3BY«C, C ft V M 31 f I SI « C J> 
It4A. 4 B t « T II ? »d IC 3Tf U T . "5 X /I' 2 A <?) S © ± JS S5 3 A t , 4 A t -5 
x;i'2B<9eo±JfflaJ3BI), 4Bt«fc';S.<saSrtlTl)ZJ»&trvt. @8tt. 7*D 

[ 0 0 3 7 ] 10 
:!|s^W-?«fflr4t2^S©':?x;UiZyhttafl$ICBlJTa'<f<?)'5x;K?)Sa«^taffl 

1 & ^ X K tl2 . 09K:3)rllT> flfl^B:. ■?X4'2AICJBB8f. •5X^2CCft^b 

ttB^tAft.. '>x;U2BC«ll*S#^)atA*l2C^ICJ:';. «ftS)fi#^llflSCl^St 

« [0038] 

m ] oic^J/Tv-r?j:?ic. --5q)'5x;K?>avcaHt/hUTai&<?>'5xA/taartt*. 

2a^-?tC<?)9'l'7-tttfflr3C'i;ifr-??=?. @1 OQ-fX^iZv @1 1 

C^Ja^tIJ;"5-|C, SjS?L3AciL±C§3A;6*s$it>i4l,Tat';> SaJL3Bi-.4(X±C 
ttS3Bi - 4^. Sffl}L4Bi ~40L±K:ttg4Bi ~ ^ » ^ ^ tSc^i K tl J .. •5X^U2 
AC«3AtaUTffli8^3&JfiV1*ffS}fitAll, '^x;U2Bi ~4 C m ^ cr> A it 

mm. *tti»s-?«:«<, ^^fcea^nsflu? »> o c 1 4;^k"tt 

[0039] 80 
ttSf, •?xA.wic«itiffl8S©ffigta8Sus<-rife«;)c. a»t/vu-7s:iic»aL» 

■7l)l't7X;U<?)^ft#'-^. :t iffl BS t iR -r I X ;b . 3itt35:^C3rllT. 

^tcair It I Jgft 5ittffliSSa>g© « t SUBR r 2 < . » M C 11 3^ U T M t it 7 t J; U ( 

01 2) . 01 2tts 3t»ity>u-?Ox;i.2A. 2Bt^aau-r3yv, *'«7<i>'>x;i'Cr 

. 5j5!SlCll5^UTll24AJ&C'24B»fi5it>JtlTl»2Jidt3'^-r. M24>:i*KlV 
OSlSttffScS^-??= ? . 01 31*. 3ft»ClI5!£U 7gt BJit^-OXfl. Va»<?>?5PffJ 

t/TvU-?3ir'J. (Ott-^/X^UtiJtK^-SPCJiKt/fiJit^ftTllia^t, (2)l3:5Ji?S 

2^K•^«^^^-^H<^)'5x;^ (2a) tot^b -m<9 0 j./^ (2B. 2c 

) 2:'fs5it^il.TU?^ttCOxyU2AiB!IICQ)J^S242^iait^ftTU?^^t. (3) 
aacSyHTKMQJ'JiJfx^.XI 1t«^-fIL?ys&lt>^4lTll3»#t, ^^^/TvUTU? 40 
. U <!) J: ■? «3tPI3:fflirv V b 7^ir*.* Q-?. C CIR ft « l» C V tt s T * ■? t «H 
. t k. s /E-SCi^U. C 1 5^ 1/ T 15 It U ±¥ .© ^ t X ^ X IC U T t <fc II . 

[ 0 0 4 0 ] 

!}f C »'J RR I* ji < . J!&S«/J\liR<?))ga t iRin? ? ftBTJ: II . ffilJtl* 
.Sro. Ob'-O. immSS.'iBl. 2mnnSS.fi72. 5mmSS^ftl*3£a'-? 

[ 0 0 413 

x^wl 6 ') mmt tij (01. 5) . ±*8tt, a»i<?)^iic»>2':?xA'2A. zb 50 
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008~0. 1 mmSS.<i*iJ-r3'5xyHC(q|#7^|qJC^ritIfir>;U-?0. 0 1~ 
0. 5 mmSS>«*4t?'5x;Kulolt^?;5|S|icli5^ti:5lq)ic3iritIfir>;UT1. 
Z m n\^&9)iltX J: I) . 
[ 0 0 4 2 1 

» t U II ^« ^ U T f* , ±^9><Z>±C 0 1 7~S1 9 C^9JyTv tft 3 J; ? «^f5(<i)©M 1 
Zt/rlgit^n.. 9Bffi92^fiii t ? ^ 1 32^ff$^ril3. ^ 9 -Is 1;^ iffiBS Q 3 R 1;^ ffl B3 9 $ 
C^tottTlSSTft 2 . CCIC. ffl§Sc?)?t}fJ«g V (3: . SB B8 »^ Si :^ "tt t W t 3 t <?) "? ft 3 >: 

©aetp-li/S;?-**, fflffi©saicdt>-tt7 . 3 ~ 5 0 u m li Mrara 3 . ft'l'S, 

;ta4. 5, 8X0:1 0 u m » >4 ^1**1 . ^^^^Bi3'^>laalc^^fe^ fflisoaea: 8 ~ z 

0 u m 9 48 @ »r 41 3 . 
[0043] 

± ? «?)±IIIC. »«t«^7, Tffl-?J)3x=77 1 1 (fly^BTBI 7*S) tSit3^ffl 

ig<{)ffliilZ^SS5U'«»r<«3. 7^7X1 ItlSitlS^. ^<i)ffl>^-r3'!7X;HClp]iA7:S EO 

iqiQ^rttiao. 01 mmTisiao. 5 mm# »j jtaMaa 3 . ^s*. PiatK^■^. 

-;;5©x771 1_ , t%l3\ 1- zJ;')*<!aS-r3CVt-?$=3 (BZe4^S) . 
[0044] 

«?ir. 0ieiCffla^t3J;?C, x^XI 1f#a^lCPS)ft3C>;iCJ:'-l. -t^xyUWf 
fflie<?)fflStiagr3;fed;)C. flb:;5<i)':7xyHB'Jt^H9ft3lt3V?=. fflfl8»f±?8<?)j£«C 

iR*')a<4S3. •BUiti*. ajph^fftf 3f , »ia^»#-?ft3J*e, 7^=5x1 1- 

2 J5c*i 1 - 3 0ir=7Z*S6tf>i<i)SSi (01 ecJriiTtteili z<?)Si-?-) t3u 
m. \ - ^ Blz/ \ i_4<?>*^^ft*fi6»»5<?)?§at4. 5um>:l/. -t^x^uz 

ACffliStAit. '?x;UZBfl!l»ii*3|-r3V. ca>J<?>Iffli8l*7'7Z1 1- , -?-S± 
*-5*:1S, X771 1- 2 V^r=77S«eV;<?)^C35*'Jg<5J3. S-x=7X1 1- , ~ 30 
4 Q3r=7 XS«6 » H <?)ffi8ttt. Sia^aJPfClBb -zJiaiSSr 3 C . «lft371 

S5um<9eH-?i5^^4T,#3t>f. C4ilCia^^tL3:f3it-?tt^U. CC"?. IfflBStiRS^ 
r3'?x;K9>R*S«"J<?)7'=7X (1 1- 3 ) ©^rt. fflB8t'Ra^r3'5x;i'©1B"J<?)x7Z 
(x=771 1- z) «fc«)»1. 57315f&S<r3V, SStaVttitfeiffliiSOSfK^Sta 

tJ:';5igK:47^cv*^-f?=3. ^3*. @i ettPtsi 2z^s5it^*iTii3»^trvUT 

[ 0 0 4 5 ] 

±^©±®cKai Z (01 7. 01 9«!j4?^v) tl5it3«^. KSl Z C <fc V T 4V 

3^1 3<S>BrIffltt. V^SMtH. CDSBtH. ¥ni!tBrl¥. ffa©ff^tt;vr3C>;t»^-??= 40 

3. 31-1 3<?)Stt. aao+icfjrr 3»M<?)tSV^<?)'B-?5*S^*l 3 . flU^tB:, Jta^-B 

imm> |iill<9'Hl Oum, >iC!)'H5um<9»^« jt<t)IX(3:*X-?e62tJ">:^iJ3. *^ai- 

J) 3 . 
[ 0 0 4 6 ] 

»S1 Z<9Sri3:. Kl5'~»400unn2:^'i^l*+l. ^J^tt:, 5. 1 5. 20. 30. 4 
0, 80. 1 00. ZOO. 3003lB:400um<4)t<4)X^fflUiitl3.Pill1ZS^*<9 
4itt38t3S^<C V»f7?= 3 . » 3^ f 3 0 Z 2 <?) »d tt . ^ 2^151?^ U II :6 

*^S))S«)-?ft 3 . 

[ 0 0 4 7 ] 50 
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xt3i75ia&*<i)>si4?s:mcaauTiiTtj:u. »<t?uvcj:'-;. -;5<4> 

0 2 0. @ 2 1 # §Fv ) . 
[ 0 0 4 8 ] 

muoi. ^AKt«^-?^i^^t-I'!7x;ncloI^^7^l?l<!?^st^. c a iciis^ 1 1 >at i c* 

ri |q] C 5/ 7 K U T I) I t vTvr . C<?)«jtl3:. ffl83<4)*^b'^t 0 -Z^e^SS 10 

EP-^, mm»^ y 9" L L-7 ;>i y h to J: ') m y a<x.nm&tiz:Y»9>-:>-zt. «i sa. 

tSIff?-?^ftt?Ptll1 2C'J?-5iAo-7x;ci)'!7x;K?)^|6iC-R?UVt>f»l<#m2. ^ 

4 (1)~(3) CyTvr*»at^*X»Jft2. EP-T. 034 i } ) JlZ/ C Z ) Oi . ffliSOit 
(J^ep) 3 t M 3 JK-?ffl8S©ii45©l>r '> )8 U t r tt I Btii 2 5 1 14 It t 

. ffCPiSl 2<?)SElC;SoTxti)^|qJIC-R?C'i:C«3. 034 (8) R. PtSl 2t 

Rpctfefiytrvu. y y ^ ix-y ^y h <t>mm»»^0^mc^ ^ -z M.'i y to^ J 

V l;^ « 11 . 
C 0 0 4 9 ] 

SiCtt. Pi§i^«?S t I t7 X;HC|6| # 7 :5 |q| C»2^ -3 T II T £ J; I) (0 2 3#S) . * *. 
(01 8 (3) , 024, 025#^) . »»J «i6 VtlUYlCJ;';, ^tajau 

*.<$9JBE0SS • i+ax^ss icfifta 3 . «s35f, f * o x 7 X <«) X r tt . insai»<?)« 

if-?;5A--??=3:^?7-?J)?C'i;»fg*Ul). 024, 025lC3Vl|-7. (l)tt±B. 
0 . ( 2 ) @ 0? ^ I . 
[ 0 0 5 0 ] 

PS Ml 2<4)ar (i^Q^t) tt. fflBS<?)^iiitss-r2S*<9S«[a'*>ccDx>^=7#©>s 30 
»u>;c©m^SfinciR*z2Rr7*>2>;ffi*j7ft'K mxtx. 1 o~40ft<?)3^tti/ 

« I) . 

[ 0 0 5 1 ] 

36 !8 tC 3ir I) T R iBll B <t) 95m » S m m \} (0 *m J . m m Q VL^)k if) t ^ E tC t J 
. ^^±<i>mil»o)ilW.C^ } 5tBJit3>:«?"J7J)?. ^Pl 5ttffl:S/'*Wt#^ 40 
C r 3 W Tl*. jDfitt 2 t A U . tP 1 5taitl®Wftt. ±¥8<!) 

Tt^H. tftitZ^PI 5C{)liltt. ] McmKr. a&<B7ft-5TtKll (025 ( 

1), 026. 027 (2), ( 8). (4)#^v). 
[ 0 0 5 2 ] 

ffliS<?)»a t ^^cttStBrf 3 c V ft < . ^ <i> ^ tt t SJBR t" I t <?) "? , fiUitB:. - 50 
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^ C 2^63- f U n , B «l t it J5f r ? <5> -? $) . ± ¥ © ± 85 c «R ^^ I) . ±¥<i)±ffl 

7 (1) ©1 8) . ±¥<4)±IIC»SVx7X»rl5it»J*lTU3Ji^tt. »IS©?"Jca£fi 
LT, T^X^'t'i/HByfCi^it^tiZ (EI27 (2)~(4)c?)i 6). «^r. 027C 
aifllT. (1), (2)jS£*(4)tt»g?»VUT55fi<?)2t6f»f«fflrftfe»d<?)«'JyTv-? 

. (3) ttHftft<9a6'»f«fflr*l.;fe;®^£l)^J/Tv7k^?. PtS^^I 6<5»iiirtt. ^§3 
<9fi5^tt^3K^C#t)tt^fi rV|5I#^^^tlQ2«-©17314«-QlJ)llB:J;U. 

1 60^^13:. a^tt, mm (t>(i ti. "S: Wf m c t> n ^ K t )i [o\ m f:: tsi% t ii z » . 10 

[ 0 0 5 8 ] 

*l 3 t <2)7tt « < . B fi9 CIS l> ©a^d t a 3 U 'i: *7 f= 3 . 0 2 8 r* . 02 

ro mt ^ ■< 7- <i) . z -J <D 0 1, »ik^-^ ft b -zMM b -7 til JL)\^ JL z y h » s ^ mtff ^ 

6 m H\ O IE. m 9) 3-*C<?)ft«5±C1 2ffl^it^a*.^t3ir. CO'W-?!*^ } -3 <0 

•1>i.)ij.ZyhQX^tti.^m»5. 1 m m . msi» } . 2nnm-?*';.S'!;xJ!U2.Zy 20 

}■» ^ 2ffiiiisaESrn.*.«dtmf. 

[ 0 0 5 4 ] 

08 01*. 02 8lcmr4lI^SlXZyh<?)«atSElC«8^tt*:«ft©-'f»ta^-r. BP 

tr, 03OIC3irllTA,~4- 6,-4. C,~4"?*^*T.3Egiaff^<?>^'^»'E28-?/m 
t il lysis' 9t J . ec-?. Ail. B 47J&?>C<7(*51) o ^ ^' -< 7'<?)a Z y h 

[ 0 0 5 5 ] 

03 1 tt, 2«a<?)»StU*.iZy h HfPirfCtliSt *l-Z Ul mt mt . 08 1 
iSc35fl)it3[BrEt03 2lC/m-r.:*:?fr<?)-'B'Jt3lttB:. 't^x;!/. 2AJS?>2B(3:^S55 30 

|a)94i2^i. 5mm.;^%i<9¥@;5ic09<tiao. 5mm?A';.%%iic»ioum43 

(DM } S»WL^1Kii-zi)J. c<?);»^. xzy»--£ft>;U-?<?)P3«9^Stt5. Omm>;« 

[ 0 0 5 6 ] 

c^^^. ^l5i<?>xzyh-t*srtt3;®^c?ifi)T. yn V 9 1 'Pitfy x^Wl6 a:. J.Z 
v^'±W•ii^A-t'iJ:y\::^M>nii^1^:YtJzYtlt•^^^J (083#IS) . 
[0057] 

-mtmt, ^A-=t=ty7-i 7'i:tiaii»#2i<?)Sc#ii5(xzyhtaiia^-ti:;feS« 

5. Ay + >75' V-1:tlt;0A-r31ffl<?)7'ay97t?y?=. +SI^»»:2l >;Ji;l^ 40 
J*»;2 2<9SlC1«!:<9a'=5X»«8t3ir?=. t y^mmmi 1 . 7'0y77V»«5>;<?> 
ffiSS«l3:tS^JH*2 1 -?«Srtl. 1'^^Jftt:2 1 CsJit^a^.^^'f h'tl-^ 2 0 Y 7" 

□ y7 70SfflCiait«i*l*.^r'fh"C>S}Ll 9Ci:oTHSr*l3. ^Wl5 

□ y 7 7 V tt B }^ S « r tt T t ^ 11 . 
[ 0 0 5 8 ] 

«3if,083C35rllT.3ia2.Zyl-<{)«t)';(C. loQ'^X^UiZyl',©'-"?. 1j^<4) 

•t7x;u>:mKtiSit*:a^a5 tffiu. tfflJ^ Ilt^xz y t . -S<l)^ll-??tlX<i 
[ 0 0 5 ?] 



(13) 



JP 2004 3965 A E004. 1.8 



'■^ V h -t m i\ -z n m vi m 1 1 -o Y » °! m-d' ^ 1 . cc!)§«)c««7?=i?r-hf'xy f-tt 

^«:.!»ra2001-348713^4?S). 
C 0 0 6 0 ] 

^^)i\OT^ :t} ;^y0&^it m 1^9)1 . >it«!iU>7:n:CCD:5>:^tK';{ifit;fe«jtt« 
[0061] 

c^o an, iz V h <o¥}»m)x^wi[j.. am - test -j^itt « 2 cvt-??3. «ai 
«te'>«i)S5i<?)^*aiiis-?#&<?)jitsxzyf-cJ^j6ricv»fRr«8v«3. 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

Sb-^xyHCilAU -? t All. ■^<4)«. flb^ Q '5xyHC*:^b'ttH*S*»)fit 3iA U . fflBS 
[ 0 0 6 4 ] 

V U Ttt. '?x;K9-55cfflBSa5g)fit A^t. fl6 ^ <?) -5 X ;i/ C * <t ttH ^ s 

AoTu 1 •^xyuvfflKjfrAo-zii J •yjL)i)i<9m(09)'i t7x;i' (^j^lwb ? ©"^x^i/ 2 

4 t ? C 1 . *5eBH-?ffl I) ? UStt. •5x;i.^c?)MJpJ<?)a A»ffflSS<i)S) ?= IC«S 

^■7$)Z<?)». )S#<?>iiAfiECJ;3<S>»<i> liJ^ CiSSL -r 3 C « l) . 
[ 0 0 6 5 ] 

fflfl8<97>^^z^A-7'>x>htJ|:S>:-ri:S^tt. •5x;K9-:^icfflisS)g)gtA4i,. »: 

[ 0 0 6 6 ] 

1 . 

[ 0 0 6 7 ] 

>XT, IIBS«'JCJ;'.)*%EfltJ;«;:ft#«)lcSl«Bt3»f, x: il ^ t Y ') m^^-f h ') . * 
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[ 0 0 6 8 ] 

mn9n ] 

L-8©iia#tttffliJT. c i'»'^Mo>it it rtst^xi it ^^n-iiaxivYcj: 

[ 0 0 6 9 ] 

1 - 1 ) ^taiif s 

±?8C8ait K ixk.&&tmm 2 5©m3tt*ti. T^^xQ^ifit? t/xynciPi^T:^ 

|5|<Dfiri*260unn. 200um-?^';. liill0S;^tt5um-?$)2. 02ic 

2Afl!)<?)»S0 9y (fflB8<?)xa'-K=7^>) »«j'5x;u2B<?):»rqiici so'-zeoum 

<!)m«ti)fflfl3t*':;>l-L;fe.l2ltgra:iF'(y)iS®)gRPMI 1 640 (SIGMA R 
7 3 8 8)-?SSaJ (04©1 0) *-?Sfi*.rftTl»l. 
[ 0 0 7 0 ] 

1 - 2 ) mm 

» + 3*tttt«AJ:';'\Ay>:^ y-^A ( 1 Z. 5 I U/m I ) SSacllllStffll)T«lflI 
bfc. t/TKUa-atSSS (::*;B^S«) tSUTii^ft*. t[[»Sf«-«tUiSfeU*.#lfil 20 
«tosmoti c SkocklCJ;'mSUHBS8S}g (=f7'D) lf3fe^U*.iffl83t 
» + «VUfe.»1'3*tO. 1S6BSA RPMI 1 640 (SIGMA R7388 

) icJ?)^t4xi 0^ ce I I s/m I ca8SU. 0. 6u I. roSSb*:. ttiUllg© 

iwei ic24ooffl<?)ffli8*aA^4ij5.cvc«2. ±i2«aii?gtffffl-ri 
^tt 1 0 offliA^ 5 0 0 iso)mmn-d'mm^m^if . vojijc^m^n'^^tiiAti 

t? V C «i: «lilffl§8&»r«it . * <b H ^ t ^ JO U « < T t B « ill fiP IC » » f ? . IJ 

t)*^ I j" OL n oL o m m i 9- ^- a. -t I o n © & t *i 1^ fis) c Ji it Z (W) . ffl ^ US: <H ® c<) r 
[ 0 0 7 1 ] 

1 - 3 ) Aitn^m^ 

IL-8(3Z€A-<:?r?±S)ttO. 1%BSA PBS-?®»U*.».RPMI164 

o-?#?rutio~'m ^u, 1 0^*. 1 u I r-3 »iD u 

[ 0 0 7 2 ] 

1 - 4 ) 

3. ffli8^<5>HS}avuTffli>3«6tt7o~i 0 0%?. iiaaoffiijxvsfiSoa:*^^ 

VL-7ai80^'>Ai7Kt»Hrtl:3i^fflt#tI. /Kyi.Yi;>Ji)g(3 5. 0-3 7. 

ti "? n 3 . 

[ 0 0 7 8 ] 

2 ) 

2-l)jiBliat'5x;UC)tAU^li8ilC*tt«»St?^fflrtt3;5a 50 
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ffli5iJ5S)St'5x;u2Ar:aAb: ^msi (0401 o) ^^jg^^tqRsif^uvc^fc') 
rxf.BicSiriiT. (i)i*x^'y-^, (. f3i7Vit:f h V Lk. (3)r*ac;i,Y'>i 

C 0 0 7 4 ] 

a 

C 0 0 7 5 ] 

£ - 2) fflffitlffJ^IT-l/ > + a'^ - h Ufe»IC*<bttH^t?^fflrit3 35ft 
2-2-1) x9/-;U«B2^3&*:ifflflS?3[IC^it3«S 

JE.. 

C 0 0 7 6 ] 

X / - ;H*«X ^' / - yU ( ? ? . 5 % ) t SSSSStK? 1 0 SK . 196&6f0. 0 1 5B C 

#«u;fee<?)tfflii;fe.. iit m'^n-ffs t ti J th^m(cnmm» } %. o. o i %^z/ zo 

0. 001%>:«3J;?C^iOUT, SS-?30*S-f>=*=a'X-hU*:. 5S«80*8^ 
Q»t3K<?)*^*B:9 e~9 BSSTi^o*.. C<?)ffl§8t3fe^U;fe«CFilTS§t'5x;U2A 
IC3£AU. )3!U?'5x;i/2BC1 0~'M <9IL-8tlUlitAbTfflfl8<?)*<bttt 





10^ 
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C 0 0 7 7 ] 
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